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Is non-determinism ostensible for Büchi VASS?

(especially in the one-counter case)

Theorem (Finkel, S. [’14])

One counter non-det. Büchi VASS are more expressive than det. ones.

But: maybe there is a deterministic model, if we allow:

• zero tests

• new acceptance condition

• arithmetics e.g. min, max, +, . . .

• data structures e.g. queues, registers, stacks, . . .

• . . .

. . . or maybe a countably unambiguous model:

∀α ∈ Aω.
∣∣∣{ρ ∈ Qω | ρ is an accepting run over α

}∣∣∣ ≤ ℵ0

No!
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Weak Non-determinismvs.Full Non-determinism

)deterministic or countably unambiguous
machines(( machines with inherent guess-based

choices )
Qω

Aω

L(A) = πAω

(
Acc

)

Acc - Borel

Qω

Aω

L(A) = πAω

(
Acc

)

Acc - Borel

possibly non Borel always Borel

Theorem (S. [’18])

There exists a non Borel ω-language

recognisable by a one-counter Büchi VASS.

→→→ Similar result (+Wadge) with four counters in (Finkel [’18])←←←
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What about unambiguous VASS?

Qω

Aω

L(A) = πAω

(
Acc

)

Acc - Borel

always Borel

How to make this effective?

Theorem (Finkel, S. [’19])

There exists an effective determinisation:

   unambiguous Büchi VASS A T deterministic parity Turing machine

Such that L(A) = L(T ).

! no restriction on the number of counters !
Main Lemma

Unambiguous VASS, when reading w ∈ A∗,

can reach at most one configuration per sector in Q × NC .

Michał Skrzypczak On the strength of non-determinism for Büchi VASS 3 / 5
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Sectors / clubs of configurations

Q × NC

w

   finitary representation of all runs
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Büchi VASS:

1. Non-deterministic one-counter:

Full non-determinism

Qω

Aω

L(A) = πAω

(
Acc

)

Acc

non Borel

   no equivalent quasi-deterministic model

2. Unambiguous multi-counter:

Weak non-determinism

Qω

Aω

L(A) = πAω

(
Acc

)

Acc

Borel

   effective determinisation A   T[
combinatorics of sectors of configurations

]
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(
Acc

)

Acc

non Borel

   no equivalent quasi-deterministic model

2. Unambiguous multi-counter:

Weak non-determinism

Qω

Aω

L(A) = πAω

(
Acc

)

Acc

Borel

   effective determinisation A   T[
combinatorics of sectors of configurations

]
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